Development of glutathione-deficient embryos in Arabidopsis is influenced by the maternal level of glutathione.
Glutathione (GSH) biosynthesis-deficient gsh1 and gsh2 null mutants of Arabidopsis thaliana have late embryonic-lethal and early seedling-lethal phenotypes, respectively, when segregating from a phenotypically wild-type parent plant, indicating that GSH is required for seed maturation and during germination. In this study, we show that gsh2 embryos generated in a partially GSH-deficient parent plant, homozygous for either the cad2 mutation in the GSH1 gene or homozygous for mutations in CLT1, CLT2 and CLT3 encoding plastid thiol transporters, abort early in embryogenesis. In contrast, individuals homozygous for the same combinations of mutations but segregating from heterozygous, phenotypically wild-type parents exhibit the parental gsh2 seedling-lethal phenotype. Similarly, homozygous gsh1 embryos generated in a gsh1/cad2 partially GSH-deficient parent plant abort early in development. These observations indicate that the development of gsh1 and gsh2 embryos to a late stage is dependent on the level of GSH in the maternal plant.